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Lyle  Koester  
and 
Kenneth Von Bargen 
Department of A g r i c u l t u r a l  Engineer ing 
Un ive r s i t y  of Nebraska - Lincoln 
February 26,  1976 
INTRODUCTION : 
Evalua t ion  of  t h e  n o i s e  exposure of  a g r i c u l t u r a l  machine o p e r a t o r s  
r e q u i r e s  t h a t  machine ope ra t i on  t i m e  and in te rmi ' t t ancy  of work p a t t e r n s  
be  determined. One method of o b t a i n i n g  such d a t a  i s  by us ing  event-  
a c t i v i t y  r e c o r d e r s .  These d a t a  a r e  a v a i l a b l e  f o r  haying machines opera ted  
a t  t h e  Un ive r s i t y  of Nebraska F i e l d  Laboratory,  Mead dur ing  t h e  1963 through 
1966 seasons .  Approximately 60 machine ope ra to r  days p e r  season  were 
recorded on s e r v i c e  r eco rde r  c h a r t s  f o r  t h e  fo l lowing  machines: 
1. s e l f - p r o p e l l e d  windrowers 
2.  s e l f -p rope l l ed  and pul l - type  b a l e r s  
3 .  s e l f - p r o p e l l e d  and pul l - type  b a l e  wagons 
I n  a d d i t i o n  some motion-time s tudy  d a t a  a r e  a v a i l a b l e  f o r  t h e  newer 
l o o s e  hay s t a c k e r s  and l a r g e  r o l l  b a l e r s .  
One seasons  d a t a ,  1965, has  been analyzed f o r  a  s e l f - p r o p e l l e d  b a l e r  
t o  i l l u s t r a t e  t h e  in format ion  a l r eady  a v a i l a b l e .  Machine o p e r a t o r  t ime 
and i n t e r m i t t a n c y  work p a t t e r n s  were determined f o r  t h e  35 days of b a l i n g  
when a c t i v i t y  c h a r t s  were ob ta ined .  B r i e f l y ,  t h e  r e s u l t s  a r e  summarized 
a s  fo l lows:  
A c t i v i t y  
Engine Time 
Bal ing  Time 
Engine I d l e  
Non-Field T rave l  
Average t i n e  Average No. 
per day, h r .  of Durat ions 
Engine Off , Excluding Lunch 1.10 5.46 
ANALYSIS OF SERVICE RECORDER DATA: 
Procedure 
A d a i l y  i n t e r m i t t a n c y  work p a t t e r n  has been determined f o r  one 
se l f -p rope l l ed  b a l e r  us ing  t h e  recorder  c h a r t s  from t h e  1965 haying 
season. Charts  f o r  35 b a l i n g  days were analyzed. An example of a  c h a r t  
and t h e  l o g  which was kep t  i s  shown i n  F igure  1. The o u t s i d e  l i n e  re- 
corded t h e  b a l e r  engine ope ra t ion  rime. The i n s i d e  l i n e  i n d i c a t e s  t h e  
t ime when hay was e n t e r i n g  t h e  b a l e  chamber. This  was obta ined  by in-  
s t a l l i n g  a  l i m i t  swi tch  which w a s  a c t u a t e d  by movement of hay i n t o  t h e  
b a l e  chamber. 
Durat ion I n t e r v a l s  
The a c t i v i t i e s  from each c h a r t  were broken down i n t o  f o u r  c a t e g o r i e s ;  
engine  i d l i n g ,  b a l i n g ,  engine o f f  and miscel laneous which included a  
lunch break  and out of f i e l d  t r a v e l .  The du ra t ion  time f o r  each a c t i v i t y  
was determined from t h e  c h a r t  and recorded. An example of t h e  t a b l e s  
kept  i s  shown i n  F igure  2. Durat ion time was recorded i n  minutes and 
t h e  c o r r e c t  sequence of a c t i v i t i e s  i n  t h e  t a b l e  i s  i l l u s t r a t e d  by t h e  
arrows. 
Daily Durat ion Averages 
The d u r a t i o n  f o r  each a c t i v i t y  ca tegory  were summed f o r  each day. 
A mean t ime and s t anda rd  d e v i a t i o n  were determined. An example f o r  
s e v e r a l  days i s  given i n  Figure 3. F i n a l l y ,  t h e  da t a  f o r  a l l  35 days 
were combined t o  o b t a i n  an o v e r a l l  t o t a l  f o r  each a c t i v i t y  ca tegory  a s  
w e l l  a s  an average t ime p e r  day and an average t ime pe r  du ra t ion .  These 
r e s u l t s  a r e  shown i n  F igure  4.  




Work P a t t e r n  In t e rmi t t ancy  
The number of a c t i v i t y  d u r a t i o n s  t h a t  occurred each day were 
determined. An example f o r  s e v e r a l  days i s  given i n  F igure  3. 
Average d a i l y  d u r a t i o n s  were then  determined and a r e  summarized i n  
F igure  4. 
A s  an example of t h e  v a r i a t i o n  of du ra t ions  between days, 
two days (6/17/65 and 7/28/65) were chosen f o r  comparison. T o t a l  
engine t ime and t o t a l  b a l e r  rime dur ing  t h e  two days a r e  q u i t e  comparable, 
F igures  5 and 6. However, t h e  two days d i f f e r  g r e a t l y  i n  t h e  number of 
d u r a t i o n s  involved and t h e  t o t a l  t ime r equ i r ed  t o  accomplish t h e  same 
amount o f  engine time. The day, 6/17/65 requi red  4 t imes a s  many engine 
d u r a t i o n s  and 4 hours  a d d i t i o n a l  t ime t o  achieve t h e  equ iva l en t  amount 
of engine time on 7/28/65. The two his tograms i l l u s t r a t e  t h e  frequency 
of occurence d u r a t i o n  time by f i v e  minute i n t e r v a l s ,  F igures  7 and 8. 




